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Structured Abstract 
Purpose: There are many frameworks and methods for involving children in design research. 
Human Computer Interaction (HCI) provides rich methods for involving children when 
designing technologies. 
Design/Methodology/Approach: This article examines various approaches for involving 
children in design, considering whether users view children as study objects or active 
participants. 
Findings: The BRuger Involvering i Design, GEntænkt (English: User Involvement in 
Design, Revised - BRIDGE) method is a sociocultural approach to product design that views 
children as active participants, enabling them to contribute to the design process as competent 
and resourceful partners. An example is provided, in which the BRIDGE method was 
successfully applied to developing upper limb prostheses with children. 
Originality/value: Approaching design in this way can provide children with opportunities 
to develop social, academic and design skills and to develop autonomy.  
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Introduction 
Recognising children’s rights in research has led to a considerable increase in their 
involvement in research (Morrow and Richards, 1996). Research involving children in 
healthcare technology design is, however, scant with limited reporting on the methods used 
and their success. Light et al. (2007) and Rigby et al. (1996) incorporated the views and 
preferences of children into the design of assistive equipment and Weightman et al. (2010) 
involved children with cerebral palsy in the development of devices for upper limb therapy. 
A range of methods to involve children were used, including questionnaires, interviews and 
peer-tutoring methods. Whilst the researchers found interviews and questionnaires to be 
useful for gathering the participants’ views, they felt that these methods were commensurate 
with a marginalising power relationship, with the adults being in the position of power when 
asking the questions. Sims (2014) applied the BRuger Involvering i Design, GEntænkt 
(English: User Involvement in Design, Revised - BRIDGE) method of participatory design to 
developing new upper limb prostheses with children, resulting in the production of several 
prototypes of cost-effective task-specific prosthetic devices. Developing healthcare 
technology using this method can lead to the creation of products that consider the needs and 
wants of users as well as technological advancements. 
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There are many and varied frameworks and methods for involving children in design 
research, some view children more as study objects and others as active participants. This 
raises the question about how to involve children in design in a way that values their opinions 
and supports their developing autonomy. This article critically discusses some frameworks 
for involving children in design research, reflecting on child development philosophies and 
the implications for learning and development. The major participatory design theories that 
have been implemented in designing children’s technology are discussed. Other approaches 
to technology design with children (user-centred design and contextual design) are not 
discussed, as the involvement of users in these methods is limited to clarifying researchers’ 
ideas and feeding back shortcomings of products developed (Nesset and Large, 2004). The 
BRIDGE participatory design method applied to designing healthcare technology with 
children is also discussed. 
 
 
Participatory design in child computer interaction (CCI) 
Human computer interaction (HCI) is a considerable advance on other design research fields 
that involve users in product design, providing rich methods that may be used in involving 
children in healthcare technology design (Glushko, 2013). Child computer interaction (CCI) 
is an HCI subfield relating specifically to children’s relationships with technology 
(Markopoulos et al., 2008). The CCI discipline widely accepts that children should be 
involved in designing new technology for children (Iversen and Brodersen, 2007). Within the 
CCI discipline, various approaches have been proposed for involving children in design.  
 
Informant design 
The informant design (ID) approach to participatory design with children is based on the 
premise that participatory design techniques devised for working with adults are not 
appropriate when working with children. Scaife et al., (1997) suggested that children, as 
opposed to adults, do not have the expertise or knowledge to participate in a collaborative 
design process. Informant design was developed as a technique for designing educational 
technology for children (Scaife et al., 1997). It begins with children and teachers (separately) 
providing information about their current equipment’s strengths and weaknesses, either 
through observation or discussion-based methods (Scaife et al., 1997). This information is 
used by designers to identify current problems, which are used to inform functionality 
specifications. Participating in informant design may be positive for children as it can 
engender empowerment because their views are sought (Scaife et al., 1997). However, it is 
evident from Scaife et al’s (1997) reasoning behind rejecting established participatory design 
methods. Informant design is founded on traditional stage-based understandings of children’s 
cognitive development, such as Piaget’s (1972) cognitive development theory, which views 
children as cognitively immature adults (Iversen and Brodersen, 2007). 
 
Cooperative inquiry 
Cooperative inquiry (CI) (Druin, 2002) is another participatory design method that is solely 
applied to children. It emerged through a growing multidisciplinary interest in children as 
technology users and producers (Iversen and Brodersen, 2007). It emphasises a 
multidisciplinary partnership with children and observational research that studies 
technology’s current context (Druin, 2002). Children are paired with designers in 
‘intergenerational design teams’, with the aim that children and designers are viewed as 
equals in the design process (Druin, 2002). However, the reality is that children may not 
actually be treated as such. Druin (2002) suggests that children should contribute to the 
design process in ways that are appropriate to both them and the process, with the decision 
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about what is an appropriate contribution likely being made by the (adult) 
researchers/designers. Furthermore, CI employs observation, not discussion-based methods to 
inform designers of the child’s current situation. Druin (2002) argues that this is necessary as 
children have difficulty in verbalising their thoughts and opinions and observation provides a 
concrete experience from which to begin designs. One CI strength is that it recognises that 
children have different interests and activities to adults. Differences are, however, used to 
legitimise a dedicated method for technology design with children, which is primarily 
founded on a Piagetian cognitive development model (Piaget, 1972). This purports that 
cognitive development occurs in discrete stages throughout childhood in which cognitive 
skills are acquired and accommodated until the adult cognitive maturity goal is attained 
(Piaget, 1972). Furthermore, pairing children with adults in design teams could limit and 
prescribe what children can create as opposed to being entirely open to their views, as 
qualitative discussion-based methods are able to be (Allsop et al., 2010). 
 
Understanding children’s views 
Davis (1998) suggested that the main objective for researchers developing technologies for 
and with children should be to identify methods that enable children to express their views 
and opinions fully and actively. Although methods, such as CI, utilise creative and child 
friendly data collection tools, which aim to increase child participation in research, imply that 
children cannot hold meaningful conversations in the same way as adults (Kirk, 2007). In 
bothid and CI, information about design ideas is largely gathered by observing children or 
through proxy measures, resulting in children being marginal to the process. Informant design 
and CI are based on traditional psychological child development theories, which argue that 
children lack adult skills and abilities (James and Prout, 1997). The child is an incomplete 
adult rather than a complete human being, suggesting that children should be viewed as 
incompetent and adults as competent (Uprichard, 2008). This perspective implies that 
competency is something that is acquired as one becomes an adult and that competency is a 
characteristic that can only be possessed by adults (Uprichard, 2008). This belief that children 
do not have the competence to contribute to decision-making can result ignoring children’s 
rights to be heard (Lansdown, 2009), leading to adults underestimating children’s capacities 
or failing to consider their views (Lansdown, 2009), which reduces the opportunities children 
have for developing their capacity for emerging autonomy, which serves to justify their 
exclusion from decision making, perpetuating the cycle (Lansdown, 2009). Wyness et al., 
(2004) argued that measuring child status as incompetent against a view of adults as 
competent, results in an inclination for not adapting research approaches to make them more 
suitable for children.  
 
A sociocultural approach to children’s participation 
Vygotsky (1978) acknowledged Piaget, but voiced the need for a more sociocultural frame 
for understanding children’s development, regarding development as taking place through 
participation in social practice and being influenced by contextual factors. A sociocultural 
approach to child development does not assume that children are cognitively less competent 
than adults (James and Prout, 1997). This approach enables competency to be considered as 
specific to a situation and social and cultural experiences, rather than as determined by a 
person’s age (James and Prout, 1997). From this perspective, both children and adults can be 
both competent and incompetent depending on with what they are confronted. Both children 
and adults are learning and developing competency through their social experiences 
(Lansdown, 2009). Vygotsky’s (1978) child development view provides a theoretical 
framework that focuses on children’s everyday practice (and not their cognitive abilities) as 
the study object, when studying children and childhood. Children are viewed as actively 
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constructing their own childhood, and having views and experiences about being a child 
(Uprichard, 2008). This shift presents children as agents of their own social worlds and is 
evident in children’s rights legislation. Since the late 1990s, the UK government’s policy 
developments included a commitment to increasing children’s involvement in decision-
making processes about their own care and the services they use (Martin and Franklin, 2009). 
 
A sociocultural approach to designing with children 
A sociocultural approach to product design enables children to participate as competent and 
resourceful partners with a distinct social view, enabling their decisions to be given equal 
credence in the design process (Iversen and Brodersen, 2007). A design method that employs 
this stance is the BRIDGE method (Iversen and Brodersen, 2007). The BRIDGE method is an 
iterative design process in which children’s ideas for product development are sought through 
conversational methods (Iversen and Brodersen, 2007). Prototypes are then created by a 
designer and presented to the children for their feedback and elaboration in an ongoing cycle 
(Iversen and Brodersen, 2007).  In the BRIDGE method, children are experts in their 
everyday lives with their expertise being viewed as equal to any adult and their decisions 
given equal importance in the design process (Iversen and Brodersen, 2007). The language, 
materials and environment used should facilitate equal contribution from children and adults 
through conversational methods that enable children to share their views (Iversen and 
Brodersen, 2007). The BRIDGE method purports that rather than focussing on cognitive 
differences implied by arbitrary age categories leading to children being considered as 
cognitively incomplete, the language, materials and environment should enable equal 
contribution to the design from children and adults (Iversen and Brodersen, 2007). Applying 
sociocultural developmental theory to design implies that at the outset, end users (children) 
understand their current situation. They are, therefore, able to contribute specialist domain-
specific knowledge from their own world that to some extent is unknown to the designers. 
The researcher is responsible for providing the correct techniques and tools for involving 
children and for understanding the children’s viewpoints (as opposed to it being the 
children’s responsibility to make their viewpoint understood) (Iversen and Brodersen, 2007).  
 
Applying to BRIDGE method to healthcare technology – an example from research 
Sims’ (2014) research involved the three main stakeholders in children’s upper limb 
prostheses (children, parents and professionals) in developing new prototype devices. The 
study’s overarching aims were to help develop new prosthetic devices for children and young 
people by exploring stakeholder views. Parents and professionals were involved owing to 
recognition that different stakeholders are required in healthcare technology development 
because of differences in training, knowledge and experience, environment, culture, social 
norms, perceptions and beliefs. However, the process began with involving children in idea 
generation and device development before involving parents and professionals. This was 
deemed necessary both for ethical reasons (to respect children’s rights to share their views 
and have their views valued) and to cohere with a sociocultural view of children’s 
participation (by recognising their social worlds as the starting point for design). Table I 
demonstrates how BRIDGE’s key tenets were realised in the Sims (2014) study. 
 
Table I here 
 
Participatory design - benefits to children 
Guha (2010) reviewed the literature on the benefits to children who take part in participatory 
design projects and found that participation resulted in social skill development, academic 
skills acquisition and improvement in general design skills. The social skill development 
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found to be influenced by participatory design included an improved ability for children to 
collaborate, improved communication skills and feelings of empowerment, pride and 
confidence.  Regarding academic skills, design activities were found to result in enhanced 
content learning (such as about mathematics and information technology) and improved 
independent learning skills. General design skills developed by children, as identified in 
Guha’s (2010) review, included problem-solving, writing, drawing and creativity. Kafai et 
al’s (2012) study supported these findings, concluding that design activities can provide 
context for developing creativity and problem-solving skills. Kafai et al., (2012) suggested 
that children develop increased agency and an understanding about their relationship with the 
study object through participatory design. 
 
Conversational methods 
Within the BRIDGE method, knowledge about children’s everyday lives must be gathered 
through conversational methods that enable children to share their views. This serves both to 
respect the child’s right to participate and make decisions, and to minimise adult influence on 
interpreting children’s views. A focus group is an appropriate method for enabling children to 
express their views in research. In focus groups, people are encouraged to talk to one another 
and comment on the experiences and other group members’ viewpoints, enabling the 
researcher to draw upon participants’ opinions, values and experiences, which are more likely 
to be revealed through social interaction created in a focus group (Kitzinger, 1995). Focus 
groups are a particularly useful method with children as they minimise the demands that may 
be placed on children by quantitative methods, such as literacy and reading ability. Kennedy 
et al. (2001) suggested that children are likely to feel more comfortable with same-age peers 
and talking with people who have had similar experiences can be a supportive and 
empowering process (Kitzinger, 1995). Crucially, focus groups acknowledge participants as 
experts in their experiences, aiming to discover children's world views (Levine and 
Zimmerman, 1996). This allows the language that is used in the research to remain more 
relevant to children’s social worlds, minimising an adult perspective’s influence (Levine and 
Zimmerman, 1996).  
 
Focus group participation - benefits to children 
Participation in focus groups can benefit children and young people by providing them with 
the opportunity to be involved in decision making processes and to be valued as experts 
(Race et al., 1994). Involving children and young people in decision-making can result in 
enhanced self-esteem and motivation, developing personal, social and organisational skills, 
and experience with group and democratic processes (Whitty and Wisby, 2007). Furthermore, 
being given the chance to work collaboratively with researchers can be empowering for 
children and young people (Goss and Leinbach, 1996). Focus groups can be viewed as social 
participation through which learning from other community members can occur (Vygotsky, 
1978). Providing they are effectively facilitated, focus groups can provide children with 
opportunities for learning how to: co-operate with each other; respect different viewpoints; 
express opinions; and evaluate arguments (Vosniadou, 2001). Approaches and techniques can 
be used to facilitate children’s participation in focus groups, such collaboratively setting 
ground rules, ice-breaker games and activities to help provide a relaxed environment 
(Lightfoot and Sloper, 2002). Providing art materials, so that children can choose to express 
themselves in ways other than verbally, if they wish to, can also encourage participation 
(Turner et al., 1995).  
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Children as equal partners 
Respect for children as equal partners in research, as articulated in the BRIDGE method, 
should also extend to children’s decision making about research participation. Informed 
assent is recommended in research with children and young people as this ensures they have 
a choice, recognising their developing capacity to make decisions. However, informed assent 
is required in addition to parental consent, enabling children to remain protected from harm 
in research. Informed assent is the participant’s positive agreement to participate in the study 
and not merely absent dissent (Broome, 1999). This is particularly relevant as understanding 
that research participation is voluntary can be difficult for children, as they are socialised to 
obey adults and look up to them as experts (European Council Working Group, 2008). A 
thorough approach to assent demonstrates respect for children’s privacy by recognising that 
their right to refuse to participate is equivalent to an adult’s rights (McNaughton and Smith, 
2005). Additionally, assent should be viewed as an ongoing process to demonstrate respect 
for children’s decisions to voluntarily participate in research (Medical Research Council, 
2004). By viewing assent as a continual process, young people are enabled owner their ideas 
as they can withdraw their data at any stage in the research process (McNaughton and Smith, 
2005). Children and young people should be made aware that they can refuse to participate or 
stop taking part at any time without explanation (McNaughton and Smith, 2005), which can 
be enhanced by using participant information sheets that are designed specifically for 
children, considering the language and study materials design, ensuring they are appropriate 
and meaningful. This is essential for ensuring participants can make an informed decision 
about assent, which is key to their developing autonomy in decision-making. If inappropriate, 
over-complicated language or jargon is used, children may not fully understand what is 
involved in participating in the research and what, therefore, they are assenting to (Royal 
College of Nurses, 2011). The material’s language and design are also vital during data 
collection, to ensure the data collected is relevant to and truthfully represents children’s 
sociocultural lives.  
 
Conclusion 
Various approaches to participatory design research with children have emerged from the 
CCI discipline. Participation levels and their theoretical underpinnings vary. Informant design 
and CI, whilst potentially empowering activities for children, are founded on child 
development theories that view children as cognitively immature adults, limiting their 
participation. The BRIDGE participatory design method is founded on a sociocultural child 
development view, valuing children’s input and viewing them as experts in their daily lives. 
This results in children being given opportunities to develop social, academic and design 
skills and to develop autonomy, which can be further enhanced by ensuring children are 
afforded equal rights as adults when deciding whether to participate in research. 
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Table I: Applying the BRIDGE method: Sims’ (2014) participatory design of children's 
upper limb prostheses study. 
BRIDGE method tenets How it was applied in Sims (2014) 
Children assumed as equal stakeholders 
in design process. 
• Children allowed the same 
participatory rights as adults through 
recognising informed assent as equally 
important to informed consent. 
• Assent treated as a changeable state 
and not assumed to stand. 
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Methods used should be adapted to be 
relevant to different cultural stakeholder 
groups norms but same methods should 
be used to afford equal credence to all 
group views.  
• Age appropriate participant 
information and assent form provided.  
• Similar data collection methods (focus 
groups, interviews) used across all 
participant groups. 
• Language and activities used in focus 
groups were tailored to group 
characteristics (using activity 
analysis). 
• Art materials made available for 
children to express themselves in ways 
other than verbally if desired (but not 
imposed). 
Children recognised as experts in their 
social worlds 
• Design began with directly exploring 
children’s current situation through 
discussion with children. 
Exploring multiple stakeholder views to 
contextualise development 
 
• Children’s views sought first with 
other key stakeholder (parents and 
professionals) views investigated later 
in the design process.  
Participation encouraged throughout the 
design process 
• Views sought using qualitative 
methodology at different stages in 
prototypes development. 
